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Absolute quantification of soil-transmitted helminths (STH) by means of
guantitative Polymerase Chain Reaction (qPCR).

1. Purpose

This SOP describes the procedures for the absolute quantification of the soil-transmitted
helminths (STHs, Ascaris lumbricoides, Trichuris trichiura, Necator americanus, Ancylostoma
duodenale and Strongyloides stercoralis) and Schistosoma spp. in DNA extracts obtained from
stool using quantitative PCR (qPCR).

2. Equipment and reagents

e Primers and probes (See Table 1).

e (Qiagen Quantitect master mix (Qiagen)

e Bovine Serum Albumin (BSA) (Sigma)

e Molecular water

e Standard dilution series for Ascaris, Trichuris and Necator (see SOP 21).
e Rotorgene gPCR platform and Rotorgene Rotor-Discs

e Filter tips and pipets

e Gloves

3. Procedures

1. The gPCR assays targeting the different STHs are designed in two multiplex assays.
e Multiplex 1 targets A. lumbricoides, N. americanus, A. duodenale.
e Multiplex 2 targets T. trichiura, Schistosoma spp. and Strongyloides stercoralis.

2. Prepare the amplification reaction mixtures for multiplex 1 and multiplex 2 as described
in Table 2.

3. Inevery multiplex run, add a negative control (ie. reaction mixture without DNA sample)
and a positive control for each target (genomic DNA of each target, see SOP 19).

4. To construct a standard curve for the absolute quantification of A. lumbricoides, T.
trichiura and N. americanus, add a standard dilutions series for each species (see SOP
20). This should only be done in the first run, in subsequent runs, these standard curves
can be imported. Fill in the concentration of the difference dilutions (expressed as
genome equivalents per ml of DNA extract (GE/ml) in the software.

5. Perform the amplification on the RotorGene platform using the following cycling
conditions for both multiplex assays: initial denaturation of 15 min at 95°C, followed by
45 cycles of 10 s at 95°C, 15 s at 60°C and 15 s at 72°C.

6. Verify the gPCR efficiency (%), calculated by the software based on the slope of the
standard curve, which should be in the range 90%-110%.

7. All results are expressed in GE/ml.



Table 1. Primers and probes.
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Species

Primer/probe

Sequence (5’-3’)

Target region

Ref
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GTAATAGCAGTCGGCGGTTTCTT
GCCCAACATGCCACCTATTC

Texas Red-TTGGCGGACAATTGCATGCGAT-BHQ2
TTGAAACGACTTGCTCATCAACTT
CTGATTCTCCGTTAACCGTTGTC

Yakima Yellow-CGATGGTACGCTACGTGCTTACCATGG-BHQ1
GAATGACAGCAAACTCGTTGTTG
ATACTAGCCACTGCCGAAACGT
Cy5-ATCGTTTACCGACTTTAG- BHQ2
CTGTTTGTCGAACGGTACTTGC
ATAACAGCGTGCACATGTTGC
FAM-CTGTACTACGCATTGTATAC-BHQ1
GGTCTAGATGACTTGATYGAGATGCT
TCCCGAGCGYGTATAATGTCATTA
FAM-TGGGTTGTGCTCGAGTCGTGGC-BHQ1
GAATTCCAAGTAAACGTAAGTCATTAGC
TGCCTCTGGATATTGCTCAGTTC

Texas Red-ACACACCGGCCGTCGCTGC-BHQ2
GGGCGAATCACAGATTGAATC
GCGGTTCCAAACGTACCAA
Cy5-TTTTTATGTGTCCGCCACCATCTGGATC-BHQ2
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"Minor groove binding probes. °Part of a multiplex qPCR that detects A. lumbricoides, N. americanus, and A.

duodenale. °Part of a multiplex qPCR that detects T. trichiura, Schistosoma sp. and Strongyloides stercoralis. 1TS-1,

internal transcribed spacer 1; ITS-2, internal transcribed spacer 2; BHQ1, black hole quencher 1; BHQ2, black hole

guencher 2; gB, glycoprotein B.
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Table 2. Reaction mixtures for multiplex 1 and multiplex 2 for a single reaction.

Multiplex 1

Multiplex 2

25 ul Qiagen Quantitect mastermix

2.5 pgram BSA

10 ul DNA sample

200 nM Ancylostoma primer Fwd
200 nM Ancylostoma primer Rev
200 nM Ancylostoma primer Probe
200 nM Ascaris primer Fwd

200 nM Ascaris primer Rev

100 nM Ascaris primer Probe
300 nM Necator primer Fwd

300 nM Necator primer Rev

300 nM Necator primer Probe
100 nM PhHV-1 primer Fwd

100 nM PhHV-1 primer Rev

100 nM PhHV-1 primer Probe

300 nM Trichuris primer Fwd

300 nM Trichuris primer Rev

100 nM Trichuris primer Probe
200 nM Schistosoma primer Fwd
200 nM Schistosoma primer Rev
100 nM Schistosoma primer Probe
200 nM Strongyloides primer Fwd
200 nM Strongyloides primer Rev
100 nM Strongyloides primer Probe
100 nM PhHV-1 primer Fwd

100 nM PhHV-1 primer Rev

100 nM PhHV-1 primer Probe

Table 3. Cycling conditions for multiplex 1 and multiplex 2.

Step Time Temperature
Initial denaturation 15 min 95 °C
denaturation 10s 95 °C
45 cycles annealing 15s 60 °C
elongation 15s 72 °C
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